Introduction
Though sporadic cases of Salmonella virchow infection in man have been reported from widely scattered parts of the world for many years it is a relative newcomer in Britain as an important cause of human infection. The annual average of 11 identifications between 1962-6 in England and Wales rose to 51, 299, and 361 in 1967, 1968, and 1969 respectively, after which there was a drop again with annual ;totals of 96, 95, and 80, in 1970, 1971, and 1972 respectively (Rowe, 1973) . Poultry, particularly chicken, have been the chief source of infection and in 1968 there was a large outbreak in the Liverpool area, the source being broiler chicken from a particular packing station (Semple et al., 1968 Unfortunately the patient discharged himself against medical advice before completing his treatment.
Case 7.-This 59-year-old man was admitted to a local hospital with a two-week history of anorexia and watery diarrhoea with stools numbering up to 12 a day. He had first consulted his doctor two days after he fell ill and was prescribed ampicillin, which he had been taking until his hospital admission. He had developed haematuria four days before and also had been coughing up blood for four days. On admission he was drowsy, hypotensive, apvrexial, and hyperventilating. The abdomen was generally tender; the left kidney was palpable. The blood urea was high and the findings were suggestive of renal failure. While undergoing peritoneal dialysis he collapsed and died. Culture of blood taken on admission grew S. virchow. Necropsy showed severe benign nephrosclerosis, renal calculi and hvdronephrosis of the left kidney, cortical hyperplasia of the left adrenal gland, and extensive myocardial infarction. There was little doubt that invasive S. virchow infection, leading to dehydration and hypotension, had been a major contributory factor in causing the death of this patient with pre-existing severe renal and myocardial disease.
OTHER CASES
Of the 14 other cases who were not admitted to hospital six were members of the family of the patient in case 1, of whom all except one had mild to moderate diarrhoea. Another five cases were detected among the members of a family whose source of chicken was the same as that of the family of the patient in case 1. Of these five only one was asymptomatic and the others suffered from diarrhoea. Three relatives of the patient in case 3 also had mild diarrhoea and positive stool culture. No evidence of infection could be found among members of the family of the other five patients admitted to hospital.
Thus the clinical illness in seven of the 21 cases in the outbreak was dominated by typhoidal or septicaemic features such as pronounced fever, toxic state, and distended abdomen. Diarrhoea was either absent or mild in all except cases 1 and 7. In all cases apart from case 2 the blood cultures were positive, and despite the negative blood culture the clinical illness in case 2 was characterized by persistent fever and a toxic state, justifying its inclusion in this group.
Discussion
The presence of typhoidal or septicaemic features in all seven of the hospital patients, comprising a third of the total number of cases in the outbreak, is of considerable interest. Generally speaking salmonella serotypes other than S. typhi and S. paratyphi remain confined to the gastroin-testinal tract, acute diarrhoeal illness being the commonest clinical expression. Though typhoidal or septicaemic features are by no means rare they are not constant except in infections with S. cholerae-suis and S. sendai. In a large series of S. choleraesuis infetions reported by Saphra and Winter (1957) 47-6% had a typhoidal or septicaemic syndrome. Infection with this serotype, however, is quite rare in this country, with only eight cases isolated in England and Wales during 1970 and 1971 (Rowe, 1973) .
Our cases suggest that S. virchow is yet another serotype with a high invasive propensity. This characteristic has not, however, been previously emphasized, though it is relevant that of the 35 cases of S. virchow infections admitted to hospital in the Liverpool outbreak (Semple et al., 1968) blood cultures were taken in 2? cases and no fewer -than eight had positive cultures. The ratio of septicaemic cases to the total number of cases in the outbreak was, however, much lower. In our own hospital based series, which was naturally biased in favour of more severe cases, 39 (10%) of the 394 cases of salmonella infection admitted during a four-year period had positive blood cultures and 18 of these were from 43 typhoid or paratyphoid cases (42%). Out of 303 cases of salmonellosis due to all other serotypes (but excluding S. virchow) 12 had positive blood cultures, giving a septicaemia rate of 4%. Before the 1972 outbreak in Manchester described in this paper S. virchow was isolated on four occasions from 42 patients (10%). Thus, the high incidence of septicaemia noted in the Manchester 1972 outbreak was not present in these earlier figures. An alternative explanation of the present outbreak could therefore be that it was due to a single strain (clone) of S. virchow and that this clone may have had a special invasive propensity.
There seems no doubt, however, that S. virchow can be unusually invasive at times, presenting as an essentially typhoidal iUlness with little or no bowel disturbance. Future outbreaks will be observed with close interest to see how often this mode of presentation occurs.
